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mm<DTcibK. fM©figft^fe/c5tfcf fctitl^. £ fc , IB ? 7: x * ;V ^ - % ffi ffl 
tSl^lctt, K^St £3McDJtK^ff 5 o 31Mi8« 5 Sift, U 

6 cDX*;J/^- LT^ < C i: &*Mg^^o 

[ 0 0 0 3 ] 

[ 0 0 0 4 ] 

D , cn5(±^sijLTfg B B B $ ft a # is H B H © y u 3 y * ffl ^ k is B H B ^yny^i^tit 
, # b h b K ( 7 * ;l/ 7 r X ) ->'Jny^i|ti^t^(tF,}x?o ft * , * PI « ffl 1 J± , # 

is b h b s /c a ^ is b h b © -> u n y , -rsbi5g B v> | J3y*^<ffli^nt^fe„ 

[ 0 0 0 5 ] 

L L , IS b h b is U n y ^ * PI M }& T* & , ft (±|5§) i*;^*-*IIx*;^-t$lt 
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b h b ^ * £ < © x * ;l/ # - i: Bf ^ i: * g T S * 4 jg 14 AHfi < - Mf^fijfl^fc 

[ 0 0 0 6 ] 

$ , 7t;V77X'>'j3yitBtlii, IS H B H y u 3 y $ ± Pi « M t it ^ r ft K ir 14 ft 

IS Hr y U nyliglMJ; D ffi ^ 0 7t;l-7rx->ij nyl^ltlii, £ g 14 

BgHl-yjnyl^liitiHT^^^ i®t«$yDtXA^Stgi), tgflffi^ 

[ 0 0 0 7 ] 

^ fif fc ffi < , » y\ 14 £ tWI^ftcft. 

[ 0 0 0 8 ] 

i4*lll^l§2nf:„ CO*BI*?fi{4, ilftit;l/f-f ASgtt£ffl^T#ftt| 
&bfc8&{fc^#y£ftK»M*tt*ffifc^SSS*R§*?t!u -rfcfc-5«^{fc¥tt«?l!n?fc 

Mfg©ft5&lK^ 8 0 0 nmS-eiOfiE^nrSKiftSillCbft^t^Sili:, ftM«<D 
n -fc X iJSi ^ ib , © tSfl ^ fe £>S1 ^ 0 

ummxm i ] 

Nature (353, p. 737-740, 1991) 
[ 0 0 0 9 ] 

l^l, commas ft (^ffi«ft) ts«3-, «fti4M»iii4S«T? 
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t^b < Wfitf^lktS. EUStfSi: bT»^tt©ffiV^JS*ffl^fc«-&T?t>, E 
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[0011] 
[00 1 2 ] 

xmrnrnttrnmr s fca&ic, isms a, 

S^Iiii^Siail, » « 14 IE S H £ fS II Hi \c « M 2 ft T * 3 - h fi £t 1 0 

q / □ k t © £ w # m tt a « * ffl ^ fc 

[0013] 

m m m m 14 a s t a ^ M*©»MiBM^M2ft, mn%jm*m*bzrctb t 4> * < 

%|tfe^T r )2 $ J a , $1 4 0 0 - 1 2 0 0 nm©iiJl~li{1-I«t^ltT0)E 

©-ass^tt^flSfcfe^Tajfi*^ l 0%HltfeSE:fc^lt§ o c « 14 IB ISM 
^MT£^ail?{E»14©&^MM3:b<, 

, R u , O s , Ti, Nl, C r , C u , A g , P d , In, Z n , Mo, A ItitfC 
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- 5 0 0 fimT'JS, £ , af * 14 IB *g )■ © fS M a ffl If 0 . 1 — 1 0 0 m m X <fe D , # £ 
$? S b < tt 1 - 5 0 m m T? * S o CCitttEIISIIIfiitigjStSSStlflCllI 

PsaiK, fin, mmm, «>7>-f^ y^a, x^-y^jy^, cvds, j& 

# t M ps a M < , m x. a u - +f - ^ x , x 7 f- y ^\ u 7 h * 7 ^ © & % © ^ s t & ~d t 
[00 1 4 ] 

± ih f* m m a « « 14 ib n n * m m » ^ ^ m m b , 3* m ? & m s js ^ » « 14 ia is © js ^ * 5$ 

y*;i/^at«ts«?e»ttfe#tf) ^a<, c fcj^ff s b^ 0 LtiSolft 

N, WNfO^SSftftlSffl^SCtfe^ifSS. 21 © # S ® ft % * Jl f* W »c M ^ f 
M A a\ I n - S n ffi^ Kfb W (I TO) , S n O 2 ( 7 y M # ^ F - 7° * tl fc 

fect^cy), tio 2 , znoitfiif^n, cnetBSsnsfeo^iii^iii 1 , 
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, # V 7 U U - M , *iJX;V7*yS, * U 4" i> 7 -f > II ^ © a TO 7° 7 X f- y 7 S ft & 

mifzti, cn6ici£?n?feor*Bi^^, # £ ri s ^ ffi « <d m m m & m ^ a « * ffl 
t/^©^»SL^o d o stok« t l t a , jtaitt, fiMft^*#a-r s t , )fTO7°^x 

f- -y 7 S ft * ffl ^ S (D & Iff S L ^ o * , d © 38 TO S S © » 2 a # £ ffl Rg 2 ft f, ft £> 3 
[0016] 

¥-m#nm?<DWfttLxiz, ^jnytfti^nssi^iftoafrL # a © ft t% 
^aff*, ^n7x*^h«}g^wrsfb^^#^ffiffl-rsiiii^-e^So d ft © ^ » f* 

lM'!JHI\ d ft § © ¥ « f* a , Ti0 2 , ZnCK W0 3 

,Nb 2 0 5 ,TiSr0 3 ,Sn0 2 ctlSO^T i 0 2 & 

# ic u s l ^ 0 s , ¥»ftcisaiin6k:fiS3nsfeo?ii*f<, 2 a 11 « ± m # 
[00 1 7 ] 

¥»#iRiB?fr s * § *m#M (*mwnm) ©ff ht^££ a#£ sypsain^ 

M §! 14 > SlnXhf^flLfcl^, SS»JSffi^ffSb<, ¥ * f* ft ft ? © $ * & 3 
^(iy;^7Kf©!§llct5-»tLf;^-Xh^IiL, 3 TO « * 14 S fit ± £ £ * f 3 7? 

Be # i? $ l ^ o £ * 73 a a # t $j pi a ft < , & » © 73 a £ ^ ^ r ff 5 c £ # t? # , m * a 

, f^-yyg, X7°b-?£, Xt'yn-hg, n-^-a-hBU 7I> 

- F n - h S , ^7H'73-h/£, $ 7c , SSffll^ffifcLTa, ft JR , * 7 -fe 

y h , ^ 7 tr 7 , his , =r a js , x^u-yHiM^a^ft^ffifcfcDff^cfc^^ffao 
¥ m f* «t s ? © ^ ^ h l r is n ^ it ^ $ y * m ^ s ® t% , ^ © is B H B s a , 7 ^ - ^ s ^ 

«)Bl«?Stt©jS^6ffSb^o 7 i- 2 yamiS©^*, !/;!/, X ^ U - 

t a ^ b , s « ^ a a ft * > 7 ;i/ 3 + y f * *p /i< ^ m -r 3 m <d ^ m <d ^ m t ± ^ r m s 
t^ffsu, m fl? « ii s m t ?l i* ^ # - ;i/ 5 ;i/ m * m ffl b r u ? © » w * n 5 z. t # » 
h>, mm, mm, nwm&M. *is-vmm&Wita-rzzt&-v%% 0 %rc, m ss © b 

«M5iJifPy*^7F¥^Jt*xA7*^;Hoia? 1 ;F n - X ^ © if ft ffl 3 
[0018] 

^»f*aS?©Sg£W£MPSate^^, -^8f©¥J9figT? 1~ 2 0 0 n m^ff S b 
< , KtjfSL<a5~100ninT?$8 o S/c, L«TSIg©¥iftWif tCOT 
^Sg^DTv^^T^SgO^WftlSS^^^^b, MM©7v#^¥»Mfi?£ J; 

¥Sftffi?©¥Sgg(i 2 0-5 0 0 nmTJfcSeifctfffSL^o 
[0019] 

S^SlfcM LT 1 0 (S JK ± & 3 C i: ^ §f S b < , 1 0 0 (S JK ± V fe S d ^ * £ m 
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hi\ c cd ± m k m \c m m a * ^ # , it 1 oooggn?$s 0 ¥i#ig?m- 

1 0 0 \l m T? £ D , l-SOj/mtSSCfc^i^ffSK, 3 ~ 3 0 (i mflU t 

* , si & & <d fa ± a « t © « * 14 * ft ± * * a £ 46 1 « $ t s d i: # j? s l ^ o « s 

m CD IB H ic # t ffl PS Ji te ^ , fiS^±lfIfSfci«Ofii^l<S:^tLSi/\ Si 
•TSCi;fe,gS/cS6, Ifli40~ 7 0 0 tT*$^ i 5ffSL< H 4 0~ 6 5 0 1C1?» 

So $ , s fig sf PeS t «> # t m ps t± m ^ # , a ft it i o ^ v ~ i o m m m & -z? & a „ m j% & 

s ? ^ © « ? a a » * * k 46 a @ w t? , m a tr ra m it f- * v * m m * m ^ tc it ^ y * ^ 
h $ ft f- * y # m w * ffl ^ « ^ ft ^ m * * m a * r ^ r t, a ^ 0 s & , ^«#{tg? 

M cd y k° - ^' > X ^ ffi S ^ t § IWt'ltlil^^iLttS^o 2WlttIS©5 

SftiLy^fy^is^ffli^i^ii, is • si * 3- # , ¥iftfgftfM^nr^- 

X b^iS±£ll C i£ ft ) U ffl x if 5 O ~ 1 2 0°C©iggT'©ini7°l/XtJ;<9lfi 
[ 0 0 2 0 ] 

¥mi$mm^iznn z *t & &m t lts, £ a ft ffl * ^ -r t> <d t* & ft a # t m ps & * ^ # 

, M x fc? > d-^5>b, p - X * y •% )]/ , x * s/ y , iijxn->y|o^f yf 

H , * y >y 7 - y s ^'j^hv-T-y^cov-T-y^fe^, y^/vy^-v, fstv? 

)V - , * y y , ^f-uy^;l/-^OJiSttifS)S, ^ n n 7 ^ ;!/ , iiS*^7^jy> v 

^tr^ nyysit&i^ r u e 1 ^ v zJymit&m, 7 v h s vm&m. / y 
m&mm&mifzti&o c * t* t , ^t-^a c r u ) tr t° u y ig f t # ® \t m ? * 

[002 1 ] 

±Ee*O^*ft«e?»'\0ffi^^ffit#tiffllS{4*ft<, M x ± E ft ;£ * 7 )]/ n - ;l/ 

H\ 7 5 Fl, N-^f;l/fn'j F>> 1 , 3 - ^ f - ;!/ ^ 5 9 V U / y % 3 - ^ f - ;1/ 
^ttyj^/y, iXril/l, KliXf h yi, ^ f b ?J< » , 7j< m <D m m £ » 

TjStf-iWt^?. Cflit, 1 * » f* K li ? « T S ft ^ ^ ? © ft }A * M fi Jf s L < 
ttl~l 0 0 0 ^?TJ$5, 1 — 1 O O^f J 5t!f SLl\ S /c , ft * ? ^ ¥ * f* 
W U ? t *f L T A ifi f IJ t ffl ^ 5 ft « ^ , )ti*;^'-tJ;^Tlg?n/ct?*^»ft 

^ v ? t± ^ « f* ir s ? t « l t # ^ ? m. m ^ a « m * « n t & 0 , ^ s ic js u r s m * * § 

Ifi^£E**8ft«*«i:J:)!j'Rr(ll'i?$«. ftS3±OSt*ffi«t8l»f7 , t*'>3 
-;i/®^cD*;i/^y®il*riAnbTtH^o s /c^^fSKUXffl^rW fflts att^s. 
[0022] 

®fijtPS#L/ce*cDK£^fSjfrs g»f\ ft^^es* L/ctSic: 7 5 ysi^ffl^r^» 
ftifi?i©ll5liLttsi\ 75yioitLTiiey^y, 4 - t e r t -f 
f- ;i/ 1° u ^y y , *"yH^/vf'j-7yi^iij5n, cn^sftcs^a, ^ © s s ffl ^ 

[ 0 0 2 3 ] 

*f ffi f± » « 14 m M -e ft tf ffi « CD fe CD * ffl ^ S C i: ^ T? # 3 ^ , 16 g ft CD ft K 7' t, , ¥ H 
*-t:>«ffl^t:^liLi\ Sfc, »fbii7ccDte«^s*^i±^-&3 S fi?, ¥ 
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yii, * y«?iy ©Mfgy u v-<oM#©yr£ t £ d wr s t t * s 

[ 0 0 2 4 ] 

HSRfcy ( I 2 ) fc&S3*{fc»fcL<»#a32{fcWfcCD|B#-&fc-i^ 

(Br 2 ) ^MMfe £ t ©ll^^fr*© H fr, 7xn->7>tS 

/7x'Ji/7ylig^7xnty/7xy^^^i,^4-yf ©illgft, # y m it y Y V 10 
7;V^;l/f ^"-;V/7;V^;V^X;l/7 ^ F # £> y t7(t pi, Mny'yftl, t 

N a , K , M g , C a , C s ±.mt3 Mik-SWa <D % ^ * y t L X i± t Y ? 7 7 y 

- y a si , (fj-^-ns, ^ y y u * a si ^ © 4 r 7 y * - y a ft # m y j? * l ^ 
# , cn6tciss*nsfe0T?{4ftt<, d n 5 * 2 a m « ± m ^ l t m ^ s z. 1 1 -z? # s 

o t © tfi t, , I 2 th i I , N a I *^5^*7*iJ 7A3-^V Ft ©4l7yt-7 

5~5Mtfff$L<, 26tffSL<ao. 2-lMT'feSo I 2 ^ B r 2 © 1 fi & 
0. 0 0 0 5 - 1 M^!fSL<, ^ b t S L < ii 0 . 00 0 1- 0. lMT'fe^o icfc 

, mmmi±, m & * «e * ft ± 2 s § w 7' 4 - t e r t - 7f;^ ,| j->*y^*^«yii 20 

0#a»flllS![*flll*.SCi:fcT?#So 
[ 0 0 2 5 ] 

±fil»*ajS»4iit«}81i:L'C*, 7)la-)im, i-f^S, iXf/H, K 
lxxr;H, 77hyl, Aihfyiixt/H, yy|hUXf;H, 

XiV* + '7F, 7^7*77, N-^;^oiJF>, 1 , 3 - V * f- ;!/ y 5 y 9 V *J S 

t? a ft < , f i t, l < a 2 ii«±i^ l tffl c i: ^ 1 1 5 „ s /c , m m t l t y h 

7 7 ;l/ y ;l/ ^ , ^'J^^7il, ^5^V , 'J7il4l7> ; &-7iiOiia^tyttl 
f* £ ffl ^ S C i: fe nj t? & S 0 30 
[ 0 0 2 6 ] 

U v - , ^It/v-f^igg^^, y ;l/ « ftl f? t L T ffl T § C y f£ 1? & S „ y 

;i/ v h v ? x t m m m m i& m t © jt * a , iiii«»A^&ti(iMtyit$ai<s 
^tfj xymnmm&TTzrcib, m m n ffl ^ & a y ;i/ « n m m © 5 0-9 9 w t % ^ a 

SL<, 8 0~9 7wt %tf i SLl\ $/c, ±IS t»I t^lM ^ t *° U V 

Ik f § o 

[0027] 40 

f*«S^^ijSc*tiT^ft^S«^^^^ir:-rs 0 cots, ^ # f* « ffi i: *f M t (D M ffl \c 

micmmi±m^t>\ m n 1 ~ 1 0 0 p m t? s d , iDSfSb<m~50|imT?»? 0 c 
© « s FeS © gg si ^ m r if s i: , ss$offiT^b^ig^«'j>LTLs y ^ ih y m t± # 

y°yyifflg, MUMM, 7^U;V^a«M, EVA (xfl/y^;l/7tr-F) 
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£ M PS a ^ *6 ^ it 3 ft , f§ S © a A n * H 6 ft fc ± E -t? ;V © ft ap ffi r« * ff 5 

o % ^ £ » m a 1 a a * ft ft , axnta^feffissBiSL, aAn«it-fs 0 d © & 
it 73 ffi £ fe # £ M ps a *s ^ # , & s -e & ft a # =y x % ^ 7° =7 x ^ -y * m s ^ * & it m -z? is 

^ + tXfStj;D»5ili2^5o rT ffi SI * ^ £ £ 1$ £ L ft , ± f H 7? S t m « £ & it 

* ff ^ o c: © & it a m s s/ - ^ - m * ffl ^ r , ^fStt^xuHMT, feL<t±^ffiffi-z?ff 
uttfifSL^o £f it * ff -3 & , i«i^*«ftag?i'\?t^t^i2t«/iJ6, 
M £ js c r fin fin ffi © a ft * ft 1 ? d t & rT f£ & s 0 

[ 0 0 2 8 ] 

«t 5 £M* ft/c c ossTOt <fc fta\ s^fflttA^ira, mwamumzs 
umm, MxtfAiiftftiiii'liitaisnTftai'-hjaRi oQ/D«Toaiii 

ftli^ffl^S ctti^ «ilftlB-«Ji t «M t ff ; *81t« c i: 3 » , 

iS»*?SH&MJS^Sc6ft^7£ttT?ft<, * « ttK H/f <D Jg BS <* d £ # rT £B £ ft 9 ^ 

[ 0 0 2 9 ] 

HT, d © IS 83 © - H SS flg £ o ^ T H ffi * # B8 L ft 6 15 W f S 0 

»«14IBIS«/^RKfttl*2^/rLTti^fe^^a^L/c^«f*^l4?M3 

ffi) #JBj£2ft;fc aiflttIfi4C-±I±£a4SftBe4«lII5i!jiM 

?tifct<Ditf, * ft ^ (D ^ $ f* « e ? « 3 *j <fc a & * tc a a £ m « w 5 # m s © Pi 

6tfSXSnT^*. d©«fiU!*6l±, H^#B§L/cPirlg©^ihSPtf£j;D^A^ftT 
[ 0 0 3 0 ] 

H2t, ©-±ffi±£«Jl^ftfc#*ttIBIS»/&SKfb^»2a3f¥lffl^^t- 
o K2lC^tJ;^, Sfeilfr^lfllfiK af H 14 IB H H 2 a feitfiliftll 2 
b ^ItlISnT->- hfiK 1 0 Q/DKTOgffii 1141S^l«?laT^«„ d d 
T?, 1168112 att, M£ffi£MWfcffi?^2ft/cftfl«ftM 2 b £ j; <0 

[ 0 0 3 1 ] 

) ^gto ^llttEiaM 2 a a*«gP5i v 7 (Cfg^^ftT^^o 

SISIK itttESf 2 a, &R^ftt)M2b, ¥«»IISfl3, M^HttSS 

T? # S o 
[ 0 0 3 2 ] 

? ft t) -5 , Sfliifil^ffllfSo * £ , COaiIfil±lciJV^77^-i£, u 

7 t * ?mmic «fc d ms/^- y ©#*ttiBS« 2 a ^M-r s „ ^£, d(D««ttiaia 

12 a*i5i5£HHIfii<DiiBl<:^Ilfl:»l2 b*8It«. ^£, d©^M® 
fttfW 2 b ItWftfgftf^l^tift^-X h y 7° (J¥*) £MT£ 
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